. Effect of Pf Hz and LPS on HSP70 expression. Peripheral blood mononuclear cells (2.5x106) were stimulated with or without LPS for 1 h. Cells were then treated with or without Pf Hz (10µg/mL) and incubated for stipulated time point (24 h). Total RNA was isolated and gene expression analysis by qRT-PCR was performed to quantify the target gene transcripts using TaqMan® assays. β-actin was used as an endogenous control to normalize the data by the ∆∆CT method. Data represent average of three individuals (n=3) with each condition is performed in triplicate (error bars represent SEM). (A) As shown in the figure, treatment of cells with Pf Hz alone reduced HSP70 expression by 0.3-fold relative to control (P=0.301), while in LPS-stimulated cells, PfHz reduced HSP70 by 3.7-fold (P=0.007).
These results indicate that PfHz alone can suppress HSP70 although not significantly. However, since LPS increases the baseline level of HSP70, similar to in vivo priming in children with malaria, the effect of Pf Hz on HSP70 is more pronounced when the baseline levels are elevated. (B) Cell lysates were prepared after harvesting cells and equal amounts of proteins were loaded on 4-20% SDS-PAGE to determine the Hsp70 protein levels by immunoblotting (upper panel). Separate immunoblots were also generated by stripping the membranes to verify equal loading of lysate proteins using anti-β-Actin antibody (for total protein, lower panel). (C) Densitometry analysis was performed to quantify the intensity of protein production (n=3). Data are shown after normalizing Hsp70 relative to β-actin. These results indicate that Pf Hz alone (in the absence of LPS) had inhibitory effects on Hsp70 protein production (P=0.003). However, as with transcriptional expression, LPS stimulation increased basal levels of Hsp70, thereby, making the inhibitory effect of Pf Hz treatment more pronounced.
Supplementary Figure S3 . Effect of glutamine and LPS treatment on Pf Hz-mediated Hsp70 expression. Peripheral blood mononuclear cells (2.5x106) were stimulated with or without LPS for 1 h. Cells were then treated with or without Pf Hz (10µg/mL) and incubated for 24 h. (A) Total RNA was isolated and gene expression analysis by qRT-PCR was performed to quantify the target gene transcripts using TaqMan® assays. β-actin was used as an endogenous control to normalize the data by the ∆∆CT method. Data represent average of three individuals (n=3) with each condition is performed in triplicate (error bars represent SEM). As shown in the figure, treatment of cells with Pf Hz alone reduced HSP70 expression by 0.4-fold relative to control (P=0.04), while GLN treatment (2.0mM) increased it by 0.5-fold (P=0.007), however, in LPS stimulated cells GLN increased HSP70 by 1.9-fold (P=0.003). The results show that Pf Hz alone had inhibitory effects on HSP70 without LPS stimulation. However, LPS stimulation exacerbated effects of Pf Hz. Importantly, GLN treatment and the subsequent effect on HSP70 was not influenced by LPS treatment. (B) Cell lysates were prepared after harvesting cells and equal amounts of proteins were loaded on 4-20% SDS-PAGE to determine the Hsp70 protein levels by immunoblotting (upper panel). Separate immunoblots were also generated by stripping the membranes to verify equal loading of lysate proteins using anti-β-Actin antibody (for total protein, lower panel). (C) Densitometry analysis was performed to quantify intensity of production (n=3). Data shown after normalizing Hsp70 relative to β-actin. The results show that Pf Hz alone had inhibitory effects on Hsp70 relative to control (P=0.032). LPS stimulation increased the HSP70 from basal levels and Pf Hz treatment shows inhibition more evidently and consistently. GLN treatment and recovery of HSP70 was not influenced by LPS treatment.
Supplementary Figure S4 . Effect of Pf Hz and LPS on pro-inflammatory cytokines expression. Peripheral blood mononuclear cells (2.5x10 6 ) were stimulated with or without LPS for 1 h. Cells were then treated with or without Pf Hz (10µg/mL) and incubated for 24 h. Total RNA was isolated and gene expression analysis by qRT-PCR was performed to quantify the target gene transcripts using TaqMan® assays. β-actin was used as an endogenous control to normalize the data by the ∆∆CT method. Data represent the average of three individuals (n=3) with each condition performed in triplicate (error bars represent SEM). (A) Treatment of cells with Pf Hz alone increased IL-1β mRNA expression by 5.5-fold relative to control (P=0.012), however, in LPS-stimulated cells, Pf Hz increased IL-1β by nine-fold (P=0.003). (B) Treatment of cells with Pf Hz alone increased TNF-α mRNA expression by 2.68-fold relative to control (P=0.009), however, in LPS-stimulated cells, Pf Hz increased TNF-α by 19-fold (P=0.024). (C) Treatment of cells with Pf Hz alone increased IL-6 mRNA expression by 3.18-fold relative to control (P=0.035), however, in LPS stimulated cells PfHz increased IL-6 only by six-fold (P=0.034). The results show that Pf Hz alone induced proinflammatory cytokines without LPS stimulation. However, LPS stimulation exacerbated effects of Pf Hz.
Supplementary Figure S5 . Effect of glutamine and LPS treatment on Pf Hz-mediated expression of proinflammatory mediators (IL-1β, TNF-α and IL-6). Peripheral blood mononuclear cells (2.5x10 6 ) were stimulated with or without LPS for 1 h. Cells were then treated with or without Pf Hz (10µg/mL) and incubated for stipulated time point (24 h). Total RNA was isolated and gene expression analysis by qRT-PCR was performed to quantify the target gene transcripts using TaqMan® gene expression assays. β-actin was used as an endogenous control to normalize the data by the ∆∆CT method. Data represent average of individuals (n=3) with each condition is performed triplicate (error bars represent SEM). (A) As shown in the figure, treatment of cells with Pf Hz alone in GLN free media increased IL-1β expression by 4.75-fold relative to control (P=0.022), while in GLN treated, Pf Hz increased IL-1β expression only by 3.38-fold (P=0.068). (B) As shown in the figure, treatment of cells with Pf Hz alone in GLN free media increased TNF-α expression by 9.75-fold relative to control (P=0.002), while GLN treatment reduced TNF-α expression by 3.03-fold (P=0.034), however, in LPS stimulated cells, GLN reduced the impact of Pf Hz on TNF-α expression by 12-fold (P=0.158). (C) As shown in the figure, treatment of cells with Pf Hz alone in GLN free media increased IL-6 expression by 1.37 fold relative to control (P=0.007), while GLN treatment reduced IL-6 expression by 0.8-fold (P=0.035), however, in LPS stimulated cells, GLN reduced the impact of Pf Hz on IL-6 expression by five-fold (P = 0.035). The results show that Pf Hz alone induced pro-inflammatory cytokines without LPS stimulation. However, LPS stimulation exacerbated effects of Pf Hz. Importantly, GLN treatment and the subsequent effect on cytokines was not influenced by LPS treatment.
